DNA was extracted from the tissue sample using the DNeasy® Blood & Tissue Kit (Qiagen, Valencia, CA, USA), according to the manufacturersupplied protocols.
The complete mitochondrial genome of M. ussuriensis, which has described in recent our publication [1] , was obtained using the 29 primer sets (Table 1) , based on previously published mitochondrial genomes of Myotis formosus [3] and Rhinolophus ferrumequinum [4, 5] . The neighboring primers were designed so that some portions of 5′-terminal and 3′-terminal parts of the amplified-neighboring fragments could overlap each other (Table 1) .
PCR amplification and DNA sequencing
PCR amplification was performed in a final reaction volume of 20 μL, which contains 10 mM Tris-HCl (pH 8.4), 50 mM KCl, 4 mM MgCl 2 , 200 mM each dNTP, 50 pmol each primer, 2 U ExTaq polymerase, and 1 μL of DNA sample, under the following conditions: 94°C for 5 min (initial denaturation); then 94°C for 1 min (denaturation), 46-62°C for 30 s (annealing), and 72°C for 2 min (extension) for 35 cycles; and a final extension at 72°C for 10 min. The PCR products were resolved by electrophoresis with a 1.0% agarose gel, extracted using a DNA Gel Extraction Kit (Qiagen, Valencia. CA, USA), and sent to Biomedic Co., Ltd. (Bucheon, South Korea) for sequencing from both directions by using a primer-walking strategy. 
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Identification and secondary structure of mitochondrial tRNA genes
Complete sequence of mitochondrial genome of M. ussuriensis was aligned with the mitochondrial genomes of M. formosus [3] and R. ferrumequinum [4] using ClustalW implemented in Geneious Pro 5.5.9 (Auckland, New Zealand), and then positions of 22 mitochondrial tRNA gene sequences were identified using the two mitochondrial genomes as references for annotation and characterization. Mitochondrial 22 tRNA genes were interspersed on mitogenome ( Table 2 ). The tRNA genes included two leucine-tRNA genes (tRNA Leu(UUR) and tRNA
Leu(CUN)
) and two serine-tRNA genes (tRNA and tRNA
Ser(UCN)
). The combined size of 22 tRNA genes is 1516 bp and their average length is 68.9 ± 2.70 bp (n = 22), ranging in size from 62 bp in tRNA Ser(AGY) to 74 bp in tRNA Leu(CUR) and tRNA Gln (Table 2) . , respectively. As expected by the nucleotide composition, average AT skew value of 22 tRNA genes and AT skew value of the concatenated 22 tRNA genes were positive, while GC skew was negative values, indicating existence of more 'A' residues on the strand than 'T' and more 'C' residues than 'G', respectively ( ) have positive value in both AT skew and GC skew.
Secondary structure and feature of transfer RNA genes
Both the tRNA scan-SE search server and Arwen web server with default parameters were used for the confirmation of tRNA gene sequences and potential stem-loop secondary structures within these tRNAs deduced from the tRNA genes [7, 8] .
Canonical cloverleaf secondary structure is observed in all the other the tRNAs except tRNA Ser(AGY) without DHU in its secondary structure.
Such deletion of DHU arm in secondary structure of tRNA Ser(AGY) was considered a common condition in the metazoan mitogenome [9, 10] . The lengths of amino acid acceptor stem and anticodon stem are 7 bp and 5 bp, respectively, in the 21 tRNAs except for tRNA Ser(AGY) , which has 6 bp in the anticodon stem. The CCA 3′-terminal group used to attach the amino acid was added during processing and therefore did not appear in all the tRNAs.
Multiple non-Watson-Crick base pairs appear in the amino acceptor stems of tRNA Val (Fig. 1) . The most common non-Watson-Crick base pair was G·U (or U·G) wobble base pairs, followed by U·U base pairs. Since the G·U (or U·G) base pair has been known to provide comparable thermodynamic stability to Watson-Crick base pairs and is nearly isomorphic to them, they would be likely to substitutes for G·U or A·U base pairs, as observed in other metazoan animals [11] . Anticodon loop of tRNAs is well conserved ( Table 3 (Table 3) . Most common motif is CU-ANT-AA, which is found in 10 tRNAs. The motif CC-ANT-AC and UU-ANT-AG are shown only in tRNA Met and tRNA
Ile
, respectively, and CT-ANT-GA is observed in two leucine-tRNAs.
Discussion
We described here characteristics of mitochondrial 22 tRNA genes and 22 tRNAs of the Ussurian tube-nosed bat M. ussuriensis (Chiroptera: Vespertilionidae). Main contents of the present study include gene organization and nucleotide composition of mitochondrial 22 tRNA genes, description of secondary structure and feature of mitochondrial 22 tRNAs, and sequence motifs in anticodon loop. We also provide primer information and PCR condition for PCR amplification of the complete mitogenome of M. ussuriensis. Sequence dataset of the 22 tRNA genes used in the present study is chosen from recently published M. ussuriensis mitogenome.
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